Poster Presentations -Imaging S185 and the 3D volumes of BMEL were calculated. The signal intensity (SI) increase of BMEL versus normal bone marrow (NBM) was calculated as: (SI BMEL -SI NBM )/SI NBM ×100%. Cartilage degeneration was graded using modified Whole-Organ MRI Score (WORMS) in each compartment as well as in cartilage overlying BMELs in the FSE images. Cartilage was segmented semi-automatically in SPGR images. Five compartments were defined: patellar, lateral/medial femoral condyle (LFC/MFC), lateral/medial tibia (LT/MT). 3D cartilage contour was overlaid to aligned T 1ø maps. T 1ø values were calculated from each defined compartments, as well as from cartilage overlying BMEL. A Student's t-test was used to compare the overall cartilage T 1ø values between patients with and without BMEL. A paired t-test was used to compare the T 1ø and clinical grading between BMEL-overlying cartilage and surrounding cartilage, respectively. The Pearson correlation coefficients were calculated between BMEL-overlying cartilage T 1ø and BMEL volume, and between BMELoverlying cartilage T 1ø and BMEL SI increase, respectively. Results: Twenty-five BMELs were found in 16 patients (volume 2.88±3.21 cm 3 ; SI increase 265%±110%): 11 in patella, 8 in LFC, 3 in MFC, 2 in MT and one in LT. The overall T 1ø values were significantly increased in patients with BMEL compared with those without BMEL (42.5±3.8 ms vs 39.6±1.1 ms, P = 0.012). In patients with BMEL, both T 1ø values and WORMS grading were significantly elevated in BMELoverlying cartilage compared to surrounding cartilage (49.5±4.3 ms vs 43.3±4.0 ms, P < 0.001 for T 1ø , and 4.7±1.7 vs 1.2±1.6, P < 0.001 for WORMS grading). Increased T 1ø values in BMEL-overlying cartilage were correlated with increased SI of BMEL (R = 0.54, P = 0.005), but not correlated with BMEL volume (R = 0.1, P = 0.63). No significant differences were found in KL and WOMAC gradings between patients with and without BMELs in this population. Conclusions: Patients with BMEL showed overall higher T 1ø values in cartilage compared with those who had no BMEL, suggesting BMEL may be correlated with disease severity of OA. Furthermore, in patients with BMEL, both T 1ø values and WORMS grading were elevated in BMELoverlying cartilage, suggesting a local spatial correlation between BMEL and more advanced cartilage degeneration. Interestingly, we found the degree of T 1ø elevation in BMEL-overlying cartilage is correlated with signal intensity increase of BMEL, but not with the volume of BMEL.
5 years in middle aged persons. We hypothesized that: (1) impaired muscle function would predict worsening in MRI detected cartilage defects;
(2) a higher number of cartilage defects would be associated with worse pain and function. Methods: A prospective, population based cohort was recruited in 1990, consisting of 183 middle-aged individuals (48% women) with chronic knee pain (the Spenshult cohort). Inclusion criteria were: age 35−54 y and a positive answer to the question "Have you had pain in any of your knees on most days for the last 3 months?". At inclusion, median duration of knee pain was 5.5 y, 11% had a medial tibiofemoral joint space of less than 3 mm and 15% had Kellgren & Lawrence grade 2 or more when examined by standardized weight-bearing radiography. At 3 y after inclusion, a randomly selected subgroup of 59 individuals (mean age 50 y, 51% women) was included in a longitudinal study with follow-ups 3 and 5 y after study inclusion. MR images were assessed (random order, blinded for identity of the individuals and time sequence of examinations) for cartilage defects in six different areas (medial femur, med tibia, lateral femur, lat tibia, patella and trochlea) and graded 0−3 for each area (0 = normal cartilage, 1 = defect 50% of cartilage thickness, 3 = cartilage defect with bone attrition) yielding a possible total knee score ranging from 0 to 18. Muscle function, measured as maximum number of one leg rises from a 48 cm high stool, was determined at inclusion, i.e. 3 y prior to the first MRI. Self-reported pain and function was determined by the Knee injury and Osteoarthritis Outcome Score (KOOS) 12 y after the initial study inclusion, 4 y after the last MRI. Results: Longitudinal MRI data were available for 46 individuals. At the 3 and 5 y MRI follow-ups 5 individuals had improved in their cartilage structure score during at least one time period, 10 were unchanged and a total of 31 (67%) had deteriorated at least at one time point. The deterioration in MRI score was significant at both the 2 y (p = 0.002) and 5 y (p < 0.001) follow-ups. Of those with a worse MRI score at the 5 y MRI, 27% had progressed within the same area, 36% had developed cartilage defects in previously not affected areas, and 27% had a mixed picture with progression in previously affected areas combined with newly affected areas as compared to the initial MRI. Better muscle function at inclusion was associated with a lower number of cartilage defects 5 y later (r = −0.314, p = 0.038). More severe cartilage defects on MRI at any time point predicted worse pain, function in daily life and in sports and recreation, knee related QoL and other symptoms as measured by the KOOS at the 12 y follow-up, 4 y after the latest MRI examination (p < 0.001 or better for all examinations). Conclusions: An overall significant worsening occurred in MRI detected cartilage defects during a 5 year period in this population based prospective study of middle aged individuals with chronic knee pain. Good functional performance seemed to be protective against worsening of cartilage damage. More severe cartilage damage was associated with a worse long-term clinical outcome as measured by KOOS. Purpose: Bone Marrow Lesions (BML) have been noted as a risk factor for progression of tibiofemoral osteoarthritis (OA). Previous work has shown that size and location of BML in a compartment is associated with adjacent cartilage damage. No study however has examined the relationship between the proximity of the BML to the chondral plate (depth) and cartilage loss. Assuming BML represent a focus of active remodeling and potentially necrosis, their ability to impact bone-cartilage interactions may be mediated by their depth. We utilized data from the Osteoarthritis Initiative study (OAI), to explore whether depth of BML is a contributing factor to cartilage loss along with BML size. Methods: The OAI progression subcohort is a subset of the approximately 4700 subjects in OAI, a multicenter observational study of subjects with or at risk for knee OA, (Public use dataset 0.1.1, 0.B.1, 0.B.2). Each subject had a 3T MRI (Siemens Trio) done at baseline and 12 month follow-up. Using 3D DESSwe MR images and a segmentation algorithm developed by VirtualScopics, cartilage volume (normalized by area) and denuded area were computed. MRIs were also scored using the Boston-Leeds Osteoarthritis Knee Score (BLOKS), a semi-quantitative scoring method which has been validated. The BLOKS measure included grading from 0−3 of BML size and percent of BML adjacent to chondral plate (see figure) . We categorized BML by size (size score 2 vs. 3) and depth (% adjacent to plate score 2 vs. 3) and then created a composite variable consisting of both size and depth. One knee was selected for analysis and was a subset of all subjects who had MRI performed at baseline and 12 month follow-up. We used linear regression to generate the mean change in normalized volume and denuded area in the adjacent chondral plate for each category of BML while controlling for age, BMI and gender. Adjusted means were compared between the four BML groups using Tukey's method. Results: The 150 subjects in this analysis had a mean age of 60.9 years and a mean BMI of 30.3 kg/m 2 . With respect to the central medial tibia (CMT), the increase in denuded area is greatest when large and distant lesions were present, compared to the presence of small and close and small and distant lesions (35.5 mm vs. 0.29 mm and −2.9 mm, p < 0.05) (see table) . With respect to the central medial femur (CMF), the same pattern is present. Large and distant BML were associated with greater increase in denuded area compared to small and close and small and distant BML (64.3 mm 2 vs. 6.5 mm 2 and 4.6 mm 2 , p < 0.05). There were no significant differences in change in normalized volume among the four groups in the CMT or CMF. There were insufficient numbers of subjects with large and close lesions to permit comparisons. Conclusions: Size and depth of BML are associated with increased cartilage loss. Lesions that were large and distant were associated with greater cartilage loss than small lesions of any depth. Although not reaching statistical significance, there is a trend which indicates a combined effect of size and depth in the amount of cartilage loss. Further analyses looking at BML depth are needed. Scoring systems which include BML depth as well as size may be more valid than scoring systems not including BML depth. Conclusions: This is the first report which compares knee cartilage thickness measures taken from 3T MR images acquired using three different vendors' scanners in OA subjects. Intra-scanner precision errors are in line with other studies. Systematic differences between vendors' cartilage thickness results are comparable with intra-scanner variability. Increased variability was exhibited between the Philips and GE scanners which may be due to differences in RF coil technology or image postprocessing.
DEPTH AS WELL AS SIZE OF BONE MARROW

